Background: According to current UK guidelines, everyone with progressive multiple sclerosis (MS) should have access to an MS specialist, but levels of access and use of clinical services is unknown. We sought to investigate access to MS specialists and use of clinical services and disease-modifying therapies (DMTs) by people with progressive MS in the United Kingdom.
voluntarily, and they answer both regular and online surveys. 14 Members self-report their MS diagnosis type and demographic information and complete self-report outcome measures, such as the three-level version of the EQ-5D (EQ-5D-3L) health questionnaire (Euro-Qol) and the physical and psychological subscales of the 29-item Multiple Sclerosis Impact Scale (MSIS-29) every 3 months. Data are anonymized using the Secure Anonymised Information Linkage system. 15 At the time of this study there were 11,041 people on the UK MS Register, with 4384 people active on the Register in the previous 6 months.
Design and Participant Recruitment
A cross-sectional survey design was used. The survey was available on the UK MS Register from August to October 2015. To be eligible for inclusion, a participant had to be 18 years or older, living in the United Kingdom, diagnosed as having progressive MS, and registered on the UK MS Register. Potential participants were identified by the UK MS Register and were informed of the survey by e-mail. The survey was accessed only via the UK MS Register, and completion was regarded as informed consent. Ethics approval was obtained from the College of Medical, Veterinary, and Life Sciences Ethics Committee, University of Glasgow, and the study underwent peer review by the information governance panel of the UK MS Register (South West-Central Bristol Research Ethics Committee [Ref: 11/SW/0160]).
The survey was in two sections. The first asked about access to, experiences with, and opinions of physiotherapy services and complementary therapies in the United Kingdom and has been described elsewhere. 16 The second section asked whether a participant had access to an MS specialist, defined as a clinician with MS specialist skills. Participants were also asked which clinicians they consulted in the previous 3 months for their MS. Participants were asked whether they received a regular review for their MS, how often that review took place, who normally undertook the review, and where the review normally took place. Finally, previous and current use of DMTs was explored, and participants were asked to select whether they were currently taking, or had previously taken, any of the following: were no effective licensed pharmacologic treatments for slowing the progression of disability in either PPMS or SPMS; however, ocrelizumab has now been shown to decrease disability progression by 25% in people with PPMS. 3 Due to the lack of available effective pharmacologic treatments for disease activity in progressive MS, specialist rehabilitation services are of particular importance. Despite this, access to specialist services throughout the United Kingdom can be difficult, and people with progressive MS are often told that there is little available for them and are advised to self-manage their condition. 4 The International Progressive MS Alliance has subsequently highlighted rehabilitation for people with progressive MS as a research priority, 5 and disciplines such as physiotherapy have positive evidence in the rehabilitation of people with progressive MS. 6 The current National Institute for Health and Care Excellence guidelines for MS and Healthcare Improvement Scotland Clinical Standards for Neurological Health Services state that everyone with MS in the United Kingdom should have access to an MS specialist and receive a comprehensive regular review at least annually by a member of a multidisciplinary MS team. 7, 8 This review should cover all aspects of care (including medication, symptom management, disease course, general health, participation, and social care needs) and does not have to be conducted in a clinical environment. Recently, MS specialist nurses were found to be the most consulted health-care professionals, 9 and 86% of people with MS reportedly had access to a neurologist or an MS nurse. 10 However, these studies did not differentiate between MS types. In some areas of the United Kingdom, such as London and Northern Ireland, limited MS service provision has been found. 11, 12 Furthermore, in England and Wales, 55% of patient comments regarding provision of National Health Service (NHS) MS services were negative. 13 The purpose of this study was to investigate access to and use of clinical services for people with PPMS and SPMS, specifically, exploring whether people with progressive MS had access to an MS specialist, what clinical services they used, if they received a regular review, their current and previous use of DMTs, and associations between these variables and quality of life and the physical and psychological impact of MS.
Methods

UK MS Register
The UK MS Register is an online register funded by the MS Society. People with MS become members and statistical data by the Office of National Statistics, were combined with data available from the Office for National Statistics and the Scottish Office for National Statistics 18, 19 to generate the following information: rural or urban dwelling and Strategic Health Authority for participants in England (in 2013, NHS England divided England into ten regions called Strategic Health Authorities, each of which contained multiple NHS trusts). Rural dwelling was defined as a settlement with a population of 10,000 or less. 20 The EQ-5D-3L is a self-report measure of quality of life generating an index ranging from -1 to 1, with a higher index indicating a better quality of life. 21 The MSIS-29 is a 29-item self-report measure with physical and psychological subscales to measure the impact of MS. 22 The physical subscale score ranges from 20 to 80, and the psychological subscale score ranges from 9 to 36. A lower score indicates a lower impact of MS.
Data Analysis
Data were analyzed using IBM SPSS Statistics for Windows, version 22.0 (IBM Corp, Armonk, NY). Descriptive statistics were used to characterize demographic data and all the outcome variables. Due to programming and structure of the survey not all participants answered every question, therefore, responses to individual questions are presented as percentages of number of respondents to that question. Data were tested for normality, and due to nonnormal distribution, χ 2 and Mann-Whitney tests were used as appropriate. A significance level of P < .05 was used.
Results
Of 2538 registrants with progressive MS who were e-mailed by the UK MS Register, 1298 completed the survey, generating a 51% response rate (England: n = 1030, Scotland: n = 130, Wales: n = 104, and Northern Ireland: n = 21 [13 participants had not supplied their geographic data to the UK MS Register]). Participants had a mean (SD) age of 59 (8) years and time since diagnosis of 16 (9) years; the female-male ratio was 1.7:1; 486 (37%) had PPMS and 812 (63%) had SPMS. The mean (SD) EQ-5D-3L index was 0.49 (0.20), indicating a poorer quality of life compared with the general population of the same age who would have an approximate index of 0.8. 23 The mean (SD) MSIS-29 physical and psychological subscores were 55.97 (12.64) and 19.96 (6.10), respectively, indicating that this sample was moderately affected physically and psychologically by 
Access
This study explored two components of access: the opportunity to enter into the service (regardless of organizational barriers such as waiting times and distance to travel) and the use of services. 17 In this survey, these two components were referred to as access and use, respectively. Although these terms were not explicitly explained, their meaning was implied by questions asked; for example, "Which of the following clinicians could you see if you wanted to?" implied the availability of the opportunity to see a clinician and "Which of the following clinicians have you seen in the past 3 months for your MS?" implied the use of services. Barriers to accessing physiotherapy were explored in some detail and have been published elsewhere. 16 
Access to an MS Specialist
Participants were asked whether they had access to an MS specialist service. If they answered "yes" they were then asked which clinicians they had seen recently for their MS. If they answered "no" they were then asked which clinicians they could see if they wanted to. Included in this list were MS specialist nurse and MS specialist doctor/neurologist. The answers of those who reported having access to an MS specialist service and of those who reported that they could see an MS specialist nurse or doctor were combined. This gave the total level of access to MS specialists for this cohort.
Additional Data from UK MS Register
In addition to data collected from the survey, the following data routinely collected by the UK MS Register were accessed: type of MS, age, sex, time since diagnosis of MS, quality of life as measured by the EQ-5D-3L, the physical and psychological subscale scores of the MSIS-29, and Lower Super Output Area codes (England and Wales) and Output Area codes (Scotland) (there were no available geographic data for participants from Northern Ireland). Lower Super Output Area codes and Output Area codes, which are used to tabulate census ( Figure 2 ). Of the participants receiving clinical services for their MS, 481 (46%) were receiving a single service and 565 (54%) were receiving more than one service. Of the 447 participants who answered the question, 88 (20%) reported that they were currently taking a DMT (PPMS: n = 18, SPMS: n = 70). Of the 1241 participants who answered the question, 303 (24%) reported that they had previously taken a DMT (PPMS: n = 37, SPMS: n = 266). This equated to 7% of the sample currently taking a DMT and 23% having previously taken a DMT.
In total, 917 of 1243 participants (74%) received a regular review; 505 (55%) received that review annually. Of 911 respondents, 569 (63%) had their review performed by an MS specialist doctor, and 248 (27%) reported that it was performed by a nurse. A total of 819 of 911 participants (90%) reported usually receiving their review in a hospital or clinic ( Table 2) . Ninety per-their MS (Table 1) . Compared with those with SPMS, people with PPMS were older and had a shorter time since diagnosis, a higher EQ-5D-3L index, and lower psychological and physical scores on the MSIS-29 (all P < .005).
In total, 1184 participants (95%) reported that they had access to an MS specialist, and 959 (81%) of those who had access reported they would be able to access the specialist if their symptoms or needs changed. Figure 1 shows access to MS specialists across the United Kingdom. Access to an MS specialist ranged from 92% in Yorkshire and the Humber and the East Midlands to 98% in Wales.
Overall, 1046 participants (81%) reported using clinical services for their MS in the previous 3 months. The most commonly used clinical services were MS specialist doctors/nurses (n = 517 [49%]), general practitioners (n = 467 [45%]), and physiotherapists (n = 414 [40%]) associated with MS type, past or present DMT use, or urban/rural dwelling (Table 3) . Participants who received a single clinical service, as opposed to multiple services, for their MS had a better quality of life as measured by the EQ-5D-3L index (P < .001) and less of a physical and psychological impact of MS as measured by the MSIS-29 (P < .001). Use of single or multiple services was, however, not dependent on MS type (n=1045, P = .165) or whether a participant lived in a rural or urban location (n = 1003, P = .972) (data not shown). Participants who were currently taking a DMT for their MS had a better quality of life (P = .016) than those who were not taking a DMT. Those who had previously taken DMTs, however, had a poorer quality of life (P < .001) and greater physical (P < .001) and psychological (P = .006) impacts than those who had not taken DMTs (Table 4 ). There were no differences in quality of life and disease impact scores between those who did and did not have access to an MS specialist or access to a review, and there was no difference in the psychological or physical impact of MS between those who were and were not currently taking a DMT ( Table 4 ). cent of participants who were currently taking a DMT received a regular review: 6% received their review twice a year, 51% once a year, 41% less frequently than once a year, and 2% did not know (data not shown).
There was a significant association between access to an MS specialist and receiving a regular review (P < .001) ( Table 3 ). Access to an MS specialist was not quality of life or disease impact measures between those who did and did not receive a regular review. Use of clinical services in this study's participants was high. The three most used clinical services were MS specialist nurses or doctors, general practitioners, and physiotherapists ( Figure 2) . This finding was similar to two previous studies surveying people with all types of MS in the United Kingdom and Europe. 9, 24 This may indicate that people with progressive MS are using the same kinds of clinical services as those with RRMS.
Similar proportions of participants received multiple services (54%) or a single service (46%) for their MS. Those who received a single service for their MS had a better quality of life and lower psychological and physical impacts of MS compared with those who received
Discussion
To our knowledge, this study had the largest sample solely of people with progressive MS to be surveyed to date and was the first to investigate access to and use of clinical services for people with progressive forms of MS across the United Kingdom.
In this sample of 1298 individuals with MS, access to an MS specialist was high (95%) and was similar across the United Kingdom (Figure 1 ). This was slightly higher than the outcome of a survey performed by the MS Society in people with all types of MS in the United Kingdom that reported that 86% of participants had access to a neurologist or MS nurse. 10 A previous study conducted in London reported a lack of access to MS-related services among those severely affected by MS 11 ; however, the present study indicates that 95% of people with progressive MS have access to an MS specialist. This difference in results may indicate improvements in service provision since Edmonds et al. 11 performed their study and that the people in this sample were not severely affected by their MS. Interestingly, there were no differences in quality of life and disease impact measures between those who did and those who did not have access to an MS specialist. However, there were relatively few people who did not have access in these analyses, so results should be interpreted with caution.
Although access to MS specialists was high, not all received a regular review, as is recommended by current guidelines and standards. 7, 8 Just less than three-quarters of participants received a regular review, and 37% of these received their review less frequently than annually. This is a breach of the National Institute for Health and Care Excellence guidelines and the Healthcare Improvement Scotland clinical standards. With the potential advent of pharmacologic treatments for PPMS disease activity, 3 a regular clinical review will in the future be particularly important in the care of people with progressive MS. Indeed, of those who were currently receiving a DMT, 90% were in receipt of a regular review, but only 57% received that review once a year or more frequently. However, note that there were no differences in of MS when relapses are not present 27 and that those taking a DMT currently may have been prescribed them while in the relapsing-remitting phase of MS. The 7% of participants still taking a DMT does, however, contribute further to the importance of a regular clinical review because there are potentially a large number of people with MS inappropriately taking these drugs in the United Kingdom. Furthermore, those taking a DMT had a better quality of life compared with those who were not. Those who had previously taken DMTs, however, had a poorer quality of life and greater physical and psychological impacts of MS compared with those who had never taken them. These differences were, however, small and may be an indication of the stage of disease because those who are no longer taking a DMT may have more advanced disease and may have transitioned into the secondary progressive phase, for which DMTs are no longer appropriate.
This study has several limitations. The open and voluntary nature of the UK MS Register and online surveys leaves the sample open to bias to the motivated and those with a vested interest. In addition, those who are more severely disabled and find it difficult to access services may not be on the register. The diagnosis and type of MS was self-reported, but in the future the UK MS multiple services, which may be a reflection of clinical need and, in turn, is likely to be associated with disability level.
There was no association between rural or urban dwelling and access to an MS specialist or receiving a regular review. Previous research by Lonergan et al. 25 in the Republic of Ireland found that a lack of access to services was associated with rural dwelling. These researchers, however, surveyed people with all types of MS, and 37% of the population live rurally in the Republic of Ireland, compared with 18% in the United Kingdom, 26 which may explain the differences in results reported. Furthermore, the lack of association between rural and urban living and access to an MS specialist may be due to the definition of access used in this study being the opportunity to see a clinician regardless of personal and organizational barriers.
Seven percent of this sample was currently taking a DMT, and 23% had been prescribed them previously. This result is lower than previously reported by the MS Society, which found that 56% of all people with all types of MS in United Kingdom were taking a DMT. 10 This difference is expected as prescribing guidelines state that DMTs are not effective in progressive forms 
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PracticePoints
• The level of access to MS specialists by people with progressive MS in the United Kingdom was 95%. • The most used practitioners by participants for their MS were MS specialist doctors/nurses, general practitioners, and physiotherapists. • The level of access to a regular clinical review was 74%; however, 37% of participants received their reviews less often than annually, falling short of the recommended guidelines.
Register will be linked to clinical data from the NHS. The concept of access is multifaceted and although the definition of access as the opportunity to see a clinician was implied by the questions asked, it was not implicitly defined, which may have affected responses. For example, even if participants thought that their clinician was not available due to a long waiting list, they may have selected that they did not have access. A programming error lead to the responses regarding access to and use of MS doctors and MS nurses being combined, and they were thus combined in the results. There were no geographic data available for participants in Northern Ireland, which limited the analysis comparing participants living in rural and urban settings. Participants may have encountered problems with memory recall when asked about the regularity of review. This may have resulted in errors in reporting, with those who more recently received their review being more likely to report it. Last, owing to the conditions of ethical approval, it was not possible to examine the demographic features of those who did not respond to the survey to determine whether they were typical of registrants of the UK MS Register with progressive MS.
Conclusion
To our knowledge, this was the first survey of its kind examining access to and use of clinical services by people with progressive MS in the United Kingdom, and it had the largest sample of people with progressive MS to date. Access to an MS specialist was high, and use of clinical services for participants with MS was also high. However, a gap in service provision, which breaches national guidelines, was found in relation to regular reviews, and health-care providers in the United Kingdom should address this. Furthermore, investigation should also establish the effectiveness of and patient satisfaction with services used. o 
